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4m to day Mai man of * l ooo tio tto ©*®t»ry, «eefi*i*to o*o 
bo«®i to occur Mil with oeoiiMto fracture* or* imv itofclo* 
rrMHm of th* feotn teoii** of tii* fo*#«rw <**» * loi*o 
number of *U Hi* loot teowoo fcoetsroo pr**«iU«® for 
IMttiMt ** ms orthopaedic eantc* ma oortOoiy H* ooo* 
lifliftlt to trail* Th* ft** tor** of th* foro«*w *r* 
emmm vt&m>ivm4 jaroteJoo in tfco ottlMfMMMtto |>r*ctioo* 
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rufti froo c©*so®swatiw* mttmk* of ci©*# roiortfoo with 
plaottr iMOloiiootiao# to *JULf or m % rncirnkm** of ***** 
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%o#ifie ioportofto* of for©**© ilo* i» IUt 
**iU*4 ooooo»ot* of tho hMi* *t» iiprtiM* of ttoo * 
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•te«t whtl* on th* ottaar hood for * shlllad wsrftsor* *•«• 
*n@iii*«r« *«tr«#oa» Artist* or painter* ths** 
n or snsntA Mr* of immmm inportssii c# for hi* lift* say 

laan of Mf mg *** Kim mmmmm 

ogp^ 'oowpw* ^P^^PPr 'i.piojii '".ijo** opwsranr ■’^PP wgpwso A^AAPPPPP^ ^Plg^pPAPIAIjMHPrAfP? ’^BPPoP'PPP^PpP PUP*' 

on* yrofossioasl •aeoiisae* and rondo r * treat poycitolftioal 
tr#WR« *s w*ll« in ttimm persona.., it in *j*tr«iwsly idportsnt 
to fit* tho* fully fwwtioiitl hand* Bmnmm of thsso 
consideration* • for * axw fracfcur as always n»«*d Sfoeific 
fM4 igjcwr#cy &* f #f $ji %tmif 4# 

•esMsorausO* 

Hi* foroom is an intricate* eonplsx organ 
<§®»1 Q»«d to *o«t th* oood* Of hand* B*for* dealing with 
th® treatment of forest* fr«ctur*a, w* should have a Hook 
on th* complete tyr^ieil anatomy of th* forearm . fottaf* 
consist* of two long boo** radius ana uIm which «*• 
epprosiwately parallel* but the-/ touch only At ends* 

Ttwy at* bound together pro slnai ly by th* capsule of th* 
elbow Joint and th* annul *r U««M«t, and dis tally by th* 
capsule of th* wrist Joint* th* anterior and pMtvriot 
r«dio*ttlB«r Uganents and th* fibro-cartilaginows iiti. 
fn* psosinal and distal Joints srs wer* cue pi** in both 
function sad structure ami srs rosily stsay Joints and 
not Just two* Th*y inclua* th* sroxlaol sod distal 
V«dio»iBla*v Joints and tot uinshurerai* rsQIs huneral and 
ITSilili g— | 
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thm **%t«»l#t4e» I mtmm ths radios and mica is 

40 three pm tSf *JlS ptOSi**l SAd dlStal radiO»olAOf jtiftl 
and ths intsrossaos awmbran# t^leb 4* ths intsrsediat# 
radioulnar joint* fh* Imbavieor of fox««ti tractors* 
v«fl«» villi ths extent to which ths fidlouiwf articulation 
is involved* Tim *i» of trsetieent in xvltini of now mol 
function and this of ten# bo t not aiwtjf* coincides with 
roHiotoblioiMOAt of normal anstopy. 

Mephysosl fractures of the radius end uln* 

because of the peculiar anatomical i^nfigurstioo* present 
oommi specific provisos in addition to thou* common to *11 
fractures of ths shaft of long b on»»* in Addition to 

regaining length# apposition sod axial aligeneat, achieving 
norwal rottUoiil aiignneat is naooaaary if * good rang* of 
S>ro»«U9B and supination is to ho restored* 

The difficulty in rscuciay and maintaining the 
reduction of two parallel hones in the presence of tho 
prone ting end supinating suaciaa that haws sngulatory os 

im* 11 MB fOtiti OH ill JLHf lifts fflCr Ml TBBUXtB lH f£j cnjftflA «iUhl. tdjt&.dfrat 

dots (It if) points d out ths complexity of ths 
angles and corves in ths reddl and ths importance of 

Mint* icing thou* to achieve good t unctions! results* 
m found radios which is • relatively straight a tree tors* 
demonstrated a rsdiai nswitis of t ns to I w 0»> oaocoam 

: : •': ■ I' ' 4 ' . .. ... ■ . 


and • #r«tl hawing •< approsioatoly i»4 degrees* Xf the 
forearm A* placed 1 i«i fsU supin atijn, the radius 
demonstrates * iatsrel bow and tha ulna * tlifhl Mii«i bow* 

Between the shaft* of the ulna mi radi m ia tha 
intareaaeoua apaca# Tha fibtri of the interosseous 
eeebra o» run obliquely across the micotitatii apace fro* 
their distel insertion oe the to their origin 

Oft the radius# the radius and ulo# ere joined by three 
muscles* the supinator , pronatox tore# end pronator 
quadrates# which takes origin on one hone and insert on the 
otter# in mMitimi to their named fuse tione# when there ie 

a #hmtjadn m'UM&lMs* txi Jiimir ffl ut ±mm*m fcjt* yn # l it* josiM 

’tePPte$P- i te(P'^iW*SsSr { tele ®hlim '"”**'***' ^V^eP"tePr teP tePtePor tefw 

nine ted decrease the interosseous space* 


The bicep# and supinator muscles through their 
iftMffldii atatspir # ff#ir### 0H tf|t 40 %MyAJi %J*y» 

proxiofti third of radius • Die tally the pronator teree 
inserting oo the midshaft and pronator quadratus cm the 
dietal fourth of the radius exert rotational force* •• 
well mm angel atory forces# fractures of the ulna tend to 
ha affected primarily fey angnlatory forces as the pmmkmmX 
fragment usually displace a towards the radios# fractures 
of tha distal radius tead to angulato towards tha ulna fey 
the action of pronation quadrates and tha pull of tha long 


Xf satisfactory functional results am to ho 
aghiswod in tfes trastooat of fracture* of tha fernamg 
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it is not sufficient to «w* Ant ado the length of each bone* 
miml and rotational alignment mmt tee achieved m well a* 
tits radial bow must be maintained* with the complexity at 
the hones end of tins Joints involved, mtk the man y and 

varied deforming muscle forces* it is extremely difficult 

to obtain union with adequate restore* ion of the anatomy 
to ensure good functional results by closed treatoewt* 
seceuee of these factors* open reduction end internal 

fixation for displaced diaphyseal fractures in the adult 
is generally accented as the best method of treetonnt 
even though close reduction stay he achieved* 

*1 though union nay be achieved by closed methods* 
if annuls tor/ end rotary malalignments are not completely 
corrected* soma loss of function will occur and may malm 
tin overall result unsatisfactory . noth bones forearm 
fractures in ecults represent difficult therapeutic problems 
whether they are treated consntvativaly or surgically 
(aarstiemte a telle* l»*i}* 

la view of the controversies which are prevailing* 
regard lag the bent linn of management of thee# fractures* 
thin study was taken up to analyse end evaluate the results 
of semi tubular plating (t?*c** •) iz> fractures of forearm 


eesesee 



ummmm 


m the «gt whan items snpi mm are going up 
and dow» the moon# livloQ on ittifleitl heart# mi 
bmiking on noclsar weapons for ti»U ivurvltDi# tbs 
orthopaedic surgeon feces a rattier basic but formidable 
question * is it bitter to treat e fractured bone by 
rigidly lww.o3bili.sing it* or by allowing It to movei 
end if so# to what extent t 

Uses bis ©rifle# men is feeing the problem of 
injuries anu accidents# end is trying to cope up with lit 
a© the history of surgery end particularly recognition of 
fractures with their treatment dates back# perhaps to tbs 
advent of nan itself on this planet* Since no method* 
existed in those tines to record events# there are no 
records of methods applied lor fracture treatment during 
that period* *>wm glimpses however# are possible through 
the various scriptures which cane into being subsequently. 
The evidences of Egyptologists prove beyond doubt that 
•any thousand years ago# splints were used to fix broken 
bones In mach the sane manner as they are being used today 

jfH #4MfJUMWP% Y 9 fittK #0 INI IMMI 


ItetbJil i.mm, m€ 
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«ri|la«Uy wrlttin about 1000 yea#* *»c* (XtawaBi* IHI)« 
d«al with tha diagnosis and trantsaat af warian* types of 
fractures and dislocations* 


iAurnhsutm iaeshita contains km 1% essence of «U 
that w»» known with regard to iwi*r®ery and fwndaMJital 
sciences closely related to this act* Xfc* orthopaedic 
treatment# which was based upon rich experience oi the 
du-rgery waa rational and at lisa* infaBlowa. .^oahruta 
has described the fracture aa *xaada ®ha®»a* and described 
a types af dislocations and 12 types at freatnces* while 
0««Uno with diagnostic considerations Otidsn stbsna# 
second Casta af seshrot* sanhita coated 3 by Mughal# WtlJ. 

ihe fractures* after a correct diagnosis* wr* 
treated among other things* with traction by mean* af a 
pulley (Chakra) • 

Turkish smpxre (1700) reported that tha salting 
of bones was practised by enclosing the broken boats is 
casa of plaster of peris • 


watthysen (1*12) , 

dewice blaster af Paris bandages by rubbing tha p owder 
int® coarse cottas notarial os n table* he peptil arl nad 
the iisa af olaatar ad narla hmdnnaa and recowminded that 
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till <*«*• thoro 4o mm&m&tf of opioioa ragaroiaf 
«D» Oifflwlt; ia ofetoiaiii® ootiofoetoty y«*«it* in 

4i«0^»*tl fraetw## of botb teonao in focoatoi 
tout «©**44ar«toio 4Hntoi«ttitsr too* to*«B pemwmilim ***** ttoo 
Imis% liiKt nf f nit n i^j twi unit #fH f iif tii li up tJm yu rt # 1 1 # 

Hf • jgn | i f,f gugn f WT y%#lyt % lm W#%iW Nill 

tail toMMt OlfiOtO iota two oatogotlo* * oooooctatAwo *»4 
otirglc*! * 


ttoo mmltw of Uotfonat 4a ao*t oorioo 

h if« crevoO iukaat4S)f ac tacv 4a a hiao faoxrooatiMMi of turiat ■ 
mrnm i*> tho foport of **f*4o«to 4 mmmlmtm» Util) «*4 
«ar« irocoatAy# ttoo aaea44aat toooto toy sottiia&too 4 444 ta 

on 

ftoctwcoo «r* oiomfioaoi ooeoptioao* 

Htoay aurgwmt bavo prifoiroO to treat ttooiu* 
frocturo* cotsoo rwoti vol y • m* mm U945) 4m alt with tfaa 
BCotoJUtK’ of jcotatloaai Mkltiiorawnt toy rM ^w wnd I nn ***** 
iimi #€ *bAffilm±tml tMier&iitv wlMH* * £t*r ftlMtd JfficiiM! 
iyiufo the •wtotneiNt toavo bo contjrai ewoto tho irtiilatl 
tad4a4 ftaopaat with c4ooo4 aatlkooia# too mutt tot tap tiio 
4ii tal t adtol front® n t 4nto cartoa* y* 3Lot * naatoi »• with oaa 
nrrurlaol ono* s*mc ay tai. n i. no *b* xatatlaa af »>—i ttrf%yi— t 
immmmM ffoo ttoa liwtooi looltw v4o & nri or lot riutwrirtrai oivoa 

jj.i.M iUil ffiMMif t 4l tli^Bllf fttf in #taiiato. to» aaaa4 i mo W&MM I 


with tbs wqr tiltawi towards tho eXoeranen* 

with feotti honor*! condyle# and th* owfeoutanootto feordor of 
the ulna fiat on tfeo ©aaoatttas* According to &rono 9 yr#* 
reduction bicipital tuberosity view fivasa an ido* *0 to 
bow ttoeb of too rotational daforuity 4# to tea oorrootod 
*o4 * poat-reduction riov aocartaliaa who tho r or oot tho 
rotational da foxed ty hao been car roe tod* t Mm 4* 4ooo 
kf coopering th* po# t-roduc tlon riant vita • diagram moving 
tin pioiiMBat of the bioipitai laktroaiiy in various 
dogroo* of pro notion and supination or by cohering vitn 
* bicipital Xslaitfity vita of tho opposite olfeew in « 
given degree of rotation* 

atuek & Ttw»p*on (1949) *«*#t»*#i#*d th*t noot 
fr«et«r«i of both hoot* of for* am eon too treated 
satisfactorily fey closed naalpulativu net hod a or fey novo 
for* of traction* They further ototod that tfeo to in a 

ttidUlif XKM^ttfll&II Of I £4M?fcUCOO tJT#4%od fey 

opaa raduetion and istarnai float ion feoeauao extensive 
tioaiao dostr action r squired in maeh procedures inter for a 
n4tH b%o&A o o ppjly %0 %0o f it oc ^o.fo of%o o^i %tyt# 4ol.oy> 
tho healing of feono* soyd# ilpinsll a Wilay UMD 
feftf o viONi# 

toy a Connell Utft) found displaced fleroexn 
feono froetaroo — »ong ot tho moot difficult cnee to treat* 


mA awrgical troatmmt to too wo* only m a laat imrli 
cm* (1994) agromt with tStla »i«r. 

iitnwi Jantt Util) oraforraid to rw norao onroloal 
troatmaitt only for those $*ti*nt* in who* it waa wit 
poaaifcle to stt aatiafnotory oloaml roOwatloa* According 
to liM infection following opa» radoetloo an* lataraai 
fixation way jjiovo to Ini #i a trtn*nif for too liwta of too 
fOtiOOtw 

iBhltz £1499) atateo that hraakinci emt iMndinci 

** wtpppw ap tp ioP wbo fr aP5^ ojp’ow* Wf 'now to®** 'PP t'mp -pip w^’apf ’OPP^fporwrotiF pwowiw 

of acxowa* i>l«ttt and naila io of too ooon to tomtit to 
jf' fl . | I nff f $£ fey #ffH § 

fixation* no thoroforo prefarrad troatnoot fcy ctioooO 
wathofa* 


iecor4iag to chomloy U9tl) * cloaad w&thoJ of 
traatnont om glow oacollont roauito hot tkio oioooat of 
lock la rathar pmmlmut* 


ftaJUi tm i i&JMIfJ &§Ft wt ffjjM MN i imifi t ,yn 1 0k I on mmK^ 
Pl m t m r #§ iNurjls £&ss%&mi h§icj sfMMMHi % ti# % w ##% i m %| i i^wmis 

#y t nM»»pay#ii MfltJi ^ii jHEi i n craft taa 


tv this nathocu aocordlno to tUu 

wPv J W PPwPo Upr w*wftP9^^w|PF 

Jlfe ^aohjmafe S % M aahL oflfc mt*k4k —wo. I|M , ^ fffa- r Hfa imiii A. JHl 

tiiliiW WX%m %Mm mwrrwm* %Wmmmm%Wm wm 
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0*1 ton * Qulmlm 41993) roportod tint ooorogo 
tlmm of onion of ttoooo Xrocturos is ran for surgically 
»**o0od potlonts mm mampmxm& to those lvt«t«d 
iMMrttiivclsr » 

xoH-uodoR rotor sopor tod toy coooorvoti.ro trootneat 
boot too® quit* low with r oporto of 4% by aoblo* 4 ft SO)# 
4*4% by »oito** * wulBlon (1931) and 4*1% by fiofeuron 41943)* 


SwnitniOi siaelolr 4 cooper 4197&) triad 
functional teraoing of forooro fractures* 4 

Lotto 41931) boro reported pood results oith tbsir notbod 
#C t* I % Isy £ufiCt lHF4MV4'Mp# in 

support of trtoir proforrod ootbod of trootnoot# tiny 
ototod trial* although displaced froeturoo of both bonus of 
forooro sro difficult to eoaolstsotly roduoo and mointolo 
roducod by fK>n-*urgic«*l oosooi It boo boeooo oloor that 
carsful ot ton tl on to dotoilo during} tbo ruduotioo ood 
initiol otoblli motion with abort tbo slbou coots poroito 

frfrdfc rotfeitr iiiiLaitifUk 

tbo moan for ooroiool lutoruun t l oo uhlob lo ooso© lo tod 
tilti various oonplieotiooo ouch oo iatoo tlo o# oynootoo i o 
Ottd noo*«oioo* loeidonco of rofrocturo follow!*® ra oo u ol 
ot plots although not high, em bo olgoifiooot* Tbo* 


fmwttmw ilifcii thut mm&amtol&to jin 


oC looo thoo §fP of oltbar 

O^ fbdbdO did OSi^^ndh 0*^00. di^O^^dt oa^wdo 


dfc# Mm 
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promotion or oapinotlea* *lm t ttio loon mi radial ho* 
doss not MMtMtrily produce njef InpairiMnt of iiM@ia.4MR* 
cosmetic r«auU» which might fee iifortaal to mm patients 
are also bat tar an compared to thm operative treatment* 

Anders on ^ar»i«nto & associates are 

highly skilled in the ua« of functional bracing over a 
long period mi yearn* Thla results Haro not loan dv^Uselol 
by others* 

imtimxMGm further stated* as a .practical natter* 

1 rarely attempt closed treatment for deplaned fractures 
of both tens a of the forearm In adults# onions son® other 
condition of the pstient prohibits surgery* the results 
are too uncertain and the period of immebl Hast ion too long* 

on the other hand* the proponents of operative 
management have pointed out shortcomings of conssrvstivs 
maasgsmant *nd the benefits of surgical traatvant of 
displaced fractures of for ears? bones* 

onpnlvs (1970) stated •over the pant dneadon 
there haa bean a eonaidarabls change in the philosophy 
of vnnngnpowt of fractures of both bones of the fornams* 

In the hands of moat orthopaedic surgeons* closed reduction 
has be on unsatisfactory since this nsthod of trontnent 
represents n compromise in uhleh malposition in sconptod 

}§m fin lil iiMli ill' Hull Wf lil iffemdltni'i di * A adaudMhfe dttns. £$kS&£BSk% 

*© mMWrm WmMm mwmWi # 
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to mwtmk iv«t»*« result# 

ollt&jLfMXl te# goviso foot 1 so sNtth&ds hoso ossot fa&«s& to o tiMl 
in united »teton« mcvtU & ctmralyey UM4) tiaon noted 
tROt y #%,i it f #g%#yy ffo<$iitift 4 o& of fl 4 #y|ooo 4 | ^ 4 ftfifay SO il l 

fotooxw f if 4 xi oxtiitto ooy tom #ini 04 son but %sm 
toolya ioias i m not # #;# y ^ jM i too §r mifi ##< *1 **#*!& mpi i n . ppp 
uMtr eaaonttmnia and radioiogieei cwitnl may 1* aw^tt*xr««S* 
should i«tlst«Btoty reduction toe ototainad# ffndi npiaoamea t 
frequently occur# (itrUsi* ltStt Moidnvarth* IMS) * 
further m#»i*mt«ti©» in neide* neecesnful (Button * uoinien* 
if Sit cttnraie?# iff I) * neen tee t&ndinpleced ft«ct«r«« 
piUettUiiy of iow«r anaf t of refine end upper «h«lt of 
nine nhou |»iu 9 X«Mlft aaguiatie n in pltsltv (amith# if if) • 
file decimwn rtfietdlng timing of operation in difficult* 
ptrilcuUrlf when dlmplmmmnt linn profrooood a lowly enror 
period of weeka (wateoa Jonas* IfiS) • 

miliar at ni 4 1979 ) He** stated tftet anatomical 
reduction «nd restoration of deutoie too* of radios in 
«ia#*fiti#l to ac hisss g oo oi i of ojtotkii% 4 oo o upA &atAoo» 

MGpmlmm ( 1970 ) nnid that MUouc irreversible coeyllcatioes 
muif occMt os s jrosiiJLt of osolooosxi osirtoXi of tMMdxi. llos^lif on 
in pinntor notfto m f i on ion oootzoctonon of ttoo nlion nod 
nhiuildor ini&tf* onntoad mtxieliaB of riftlntonr non i mn of 
tl«n fononzo* Bodto fn ntrophr nod formation of don no am 



XO^OiXSli^^Sl 1 ^SjO dS|' XOSL 0| OO ' 


14 


rtliw i t i (1 Win Mn n;{WM «* 

wkmmM In# * limiter mf mm&m mmikM 

(t&eka, mtf Mtf«ki l»®l# JinXin* & co-wcthere# 19*0) 
and Hii« favoured rigid internal tixilioii as the treatment 

of choice* According to them# rigid internal fixation 
decreases fracture diaeaae# that is* needs atrophy# jtlKl 
stiffness and tony dmlmraiiaatioo toy marly netoiliaation 
without external support* This view was lant aupport toy 
•arliar reports of unsatisfactory functional results, 
following prolonged external lsmobi liaation * 

Knight a Purvis U949I reported 74 % unsatisfactory 
raaulta and aeitoo 4 wuinl an (1952) 414 unaatia factory 
raaulta with dosed manipulation and plantar iwaotoi liaation * 
Hughe ton found 92K with unaatiafaotory raaulta unless open 
reduction and rigid internal fixation ware performed* in 
wlaw of uncertain raaulta and prolonged pa vied of 
imaotoi liaation toy conservative sethods* Anderson UfM) 
prefers open reduction and internal fixation for tooth 
boose fore am fracture** diet (1997) stated that duo too 
oooplox angulatory aa wail aa rotatory forces acting on 
tooth bona a of forearm# cenasrvative treatment raaulta ton 
frequent naiunion and non-union* Ha adds in vise of this# 
open reduction and internal fixation la deans d to too the 
beat msthod of traatnent of thaaa fracturaa* aargant and 
Ydfcer llllt) and later Grace 4 iwor aesnn dr 119 MU pclntosO 
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ttmt atata* that ttea patl*at ban* fit* fro* eoafort# and 
conaaniance of tfta afc«#*i©# of axternal 4iw@feilL*«ti#* 
davica (oU«wt»g iataraal fixation and turn an lacraaaod 
ibUUf to par for* av«ry 4«y **ak* srnd to r*f*ia ««i«f«l 

Variona aoio* of fixation K mwm la on a**d ovor 
t ha fmmm to fix tfcaaa traataraa of tor ©pan raduotioa* 
vjpon redaction without Uttoraal fixation too all tho 
diaodvaataoo* of hotH anon **** cloaao trootnoot nno htt 
no kiIaas In th* woSwn* SSA&twsst; #£ «i§ teuMH’i I mmh mi 

of forooro in adult* • 

in tho ttriy i$O0®, Lao* of London# mo Laabatto 
of Polpiwf!# raportad th* use of plato* on diaphyaaal 
fracturaa. Hovavar# natal raaetion lad to fraquaot 
f ai loro* until wawtara oatala for inplaataitl** nor* 
iatrodiaoad in mi aftar tho wtfh of Voaahln fi» otae* on 
♦ j..Hff t it ff 1 y #.t # -* Ciiifilwii 1. ssst) % f frj , # |, ss sf %s 

fiJtwS Stt M|# rmli iiM **t Ji vlfil Ml fill ******** #### jntjup mmmmmm Sgbjr 

SAHAS tflfSglPWrsS ftg ^§11 I^EhlttliMli # HOWi #!f % il l» < IViMNI 
S IM BfOXfoli f btt% t§»I *»teM y#ji.| If^i^^l % |w #fci . ffH WAS WSty 

prolomiAdo Mis srsfSs sf Ssn dwiwls^sd IftMiiws f.jrsiiMsrss 

to for* ttoy oora rauaaoolarl *ad • 

i a tranado 1 lary oa* daaoritod tjf t lo o lay son 

iMPfl aad ualb*tU»0*>. tarllar ot t f it* oar* tfcpi 
immiSiJI jp- l-fw mNi %s s $ws0#ssft$!»# fij f iAflNMIl 



coweenting on poor t«iu It® of nimh pin# & Hush 41919) 
and laeferiitodi 4i939> who used fciraehawr wire# for 1 ntra- 
medullary fiittian of fnesa fractures* After mtSmllrntf 
nailing bacane popular for fractures of the fewer in the 
lata if 40**, various devices for wedullary fixation of 
radio* «b 4 ulna were used !*©*> « 


etuefc * fftoapoon 41949) repotted union in 
seventeen out of nine teen paUtnU treated by thew using 
Klreehaer wires and steiowann plna for intrawaduliary 
fixation attar open reduction* swith a Saga (It 5?) 
reported a aariaa of $IS fractures col lac tad from all soar 
tha country In which sows fom of wedullary fixation had 
boon carried out* Tha devices iaciudad * wash pins* 
Kirachner wires, sttltmuB pins, aottaa foraar* nails 
and xuatschar v* nails* Tha results ware diaeouroging* 
non-union resulted in over 231 of tha fractures# This 
figure exclude #4 r echos r wire* which failed in 19* of tha 
cases# boon in tha fractures which united val-unlon and 
poor function were frequent* tha radial bow was not 
Maintained and tha use of a round pin in a round oadullaxy 
canal could not control rotation of tha fragwanta# € 09 , 01 , 
reported » non-union rate of 10*0% in for earn fracture# 
treated with Rush pine# 


dago (lift) published hie study of the 
of the radius and Introduced sane tnaitcwlnr fa-ream 
Medullary nolle# ftw *#1 *e foe th e ulna cm' MMggMk ®d 


mm iAMrttd in a retrograde manner. YU* mi, l * or tit* 
radius it teat to ait to maintaining ratitl bow. it l* 
introduced from the radial styloid and trivaa pcotiMUf* 

*••• rap# rted good results tilth hi* naiia. 
nen~ualos ftftiUtd la only t*lA and delayed anion In 4*tx* 
other triangular or rectangular nail* Car tha forearm homo* 
were introduced toy Mi to hie & street. These also grip the 
cortex w«ll/ce»tr»i rotation hot do not preserve the 
radial how a* wall aa the sage nail, sage nail* ara not 
r eaornm endad for fractures of the distal third of the radio* 
aftar medullary canal haa begun to enlarge* 4ae they 
should not ba used if the Mduiiirjf canal la less than 
3 m*m. in &immten. mt he rentioned that in the treatment 
of radial fractures# the technique ia not alopla# nor it 1* 
uniformly officiant, tta also recoewended routine autogamous 

illne bona grafting* 

$> 

Ivan aftar better metals became available# wn/ 
of the early plate* used for fracture* of the radio* sad 
ulna ware of poor design* Failures were frequent because 
adequate fixation was not achieved* for a time the use of 
plates and screw* for the internal fixation of diaphyseal 
ff«S®%U3T#S AM 9MMIT41 f#il d&SfCWEPMf# W4M|r 0WC^pPMMI 

treating fracture* thought that fixation with plat* and 


Tba first bone flat# for fracture trostrsot was 
reported toy Hansstena la lidi. mis report mm followed 
by iswbette In 1909# i»herstan in 1912 sod by Um in HU* 
Ssefi 1^1 11^ nc ^11 e ti ^imius 

acceptance* Tbs ohorren plat* was significantly better 
then tbs weaker Lane plate because of its difference in 
contours and stronger stssl iVanadiux*) • mis pints# with 
round screw holds# wee cowwonly used for stsny yssrs# 
followed by s ssrifts of slottsd plates. 

ms sr« of tbs slottsd plat* wss introduttsd by 
tewnsead ft Gllfillan (29411* followed by aggers (1946) and 
Cikliison in 19S0» Townsend *s technique was to apply tbs 
pints loosely# thsn# while an assistant impacted the 
fragments manually* the screws wars tighten*:;. MKftt* 
proposed using ths slottsd plats (or contact splint# as 
hs preferred to call It) with loose screws# and thereby 
relied on to the longitudinal euscle pull acting across 
fracture alts to comprsss the fragments and hold then la 
close opposition# hewing that this pxocoss would encourage 
early union* After the first few days# fibrous tissue e ad 
callous trews Into tho slots so that sliding is no longer 
possible* aggers plate was a owed stronger piste than 
these utny previously# an# it provided bettor ft ration* 
jfnht nr and ce— workers report## a saris a of 1SS fmy asro 
frontal r a a tees in which 14 S slotted elates end so 


rate was only They concluded Chet the uiwltt 

ware best when « slotted plate wm used for the ulna 
and either at slotted plate or a »»#h pin for the radius* 
Tim calllcon plate with shorter slots i® a variation of 

tha £9 gar's plat* *»d was used in a similar manna* * 

active compression created fey a bona plate was 
introduced lay Dsais of Belgium la lift* «• used an 
axlellyorieated screw within the plat* to coe**ea» tlio 
frsettprm fragments* Pool* called attention to too foot 
that diaphyseal tractor® a treated with thaaa pi«l«« healed 
with very little peripheral callus# a phenomenon which ho 
refer rad to ao primary fracture healing* Venable U9S1) 
and Bureau a Hofmann U9S2) described othar compression 
plate® with two part® in which a cylindrical bolt forced 
tho fragment® together • All three plates were awkward and 
ineffective in their compressive force# The introduction 
of mUtr'i plato in IfSS was a significant improvement 
over the Danis plate with its extraneous eompreasiv* 
device and lanterned screws provides better compression* 


The ®#gby plate was the first so-called self 
compression bone plate* The device was used at Kayo Clinic 
in its® to study compression as it relates to fracture 


healing l Bag by, if ST# 197?) • Many variants of this melt 
compressing plats are In common use today* flic main 

*ii df'df fiii Tsriftf s dif lifi & mmrnm j arn n w mum ■*> ill ftmam mam WanaaMa. iiiffli fit in iihr tmin^ en j®fcde*»afaiJl cues timftidloAi^ttl 

#WPflNFWp wl IpWMWI MPVtt mm WwKmm 

ft M iSST #»■ ewmaffti®®, straws batter holdlfkc 


•crew* with were precise fitting (Perren tl il# itdt) * 

UMiMk sit chip! sit iwe roveaeat were liar t nnaiil to socelxe 
lens cast fistliwi* thereby permitting earlier movement 
ef the adjacent joint## shorter heeling time and better 
restoration of joint notion# 

Ccwsprwwwioii for the pmp ©s« of healing of tenon 
w«» first vi«4 by Key (1932) for arthrodesis of law— joint# 
We unoil foroiitwaoouw pin above and below the prepared 

n# the kf|&* Ifftlftt Hith HXtbernal li8K hi „ 

^W" esfle ^'Wrtpf' *W^iPv ^Pir wPt -npPSP v r ^5fw*W*' "tffn 09w “*W Pfw t(P T W' w ^P' ,pw, W ’w^vPWF-Wr me* ’^tlFvll^tPP '^PS^jPi^TlBpWpP'' ■w’PsJlllw^P* iPP 9 " tPP 

Tin tumberckl# arrangement had the feature of dynamic 
compression force* when absorption and loosening of tkae 
flee tl on occurred# the tuwbcercltle# were ligntened to 
maintain compression wno close bony contact# Roger 
«iadereon U»M) used e sieiiler principle to treat fraeh 
iwmtmmm q£ long I&qmis# 

The advantage of compression for fracture is to 
create close apposition of the bone f regiments end to bold 
them rigidly together* This reduces the area of essential 
new bone formation* and protects the fragile# invasion 
vascular i action neeassary to precede bone callus# 

in about list# Muller* *llgcwer and wi Ucne gg s r 
developed what in now known ns the Alll (formerly a.o.) 
oe n p ienaion plntes# The technique for using thin pint# 



ttm plate is • modification of the plate «f Bwii but 
49 much stronger# •» more compression can be iMedMl 
(mierson* iittl) • 

bettln Uttf) «ad paeuolelnett «o4 co*worifeea 
in iff* have r«pwt«4 00 the effect# of rt«i4 informal 
fixation mi fractured bones* Lattia stated that callus 
formed I JLtsi plat®# Inmm* wee film and inelastic whereas in 
controls healed by plaster ii Mobilisation# it was mors 
pliable suggesting that latter was fitero~cartilag«»©u* 
callus and the toner woven bone* i-aavolaiwee i> co-worber# 
reported that hone subjected to rigid plate fixation 
maintained * mer If normal mineral and collagen content 
during the process of continuous remodelling by which the 
bone striven to aeopt itself to the implant end to minimise 
the adverse effects of plate* oenham UMI) said that 
compression of hone ends in the fracture assisted union* 
compression wee effective simply because it closed an 
obvious gap* thus improving reduction* increasing fixation 
and lessening the need for new hone formation, ochenh a 
willsnegyer U*6?) showed in both dogs and humans that 
fracture could unite by primary bone healing if the 
fragments were rigidly fixed 

disturbed as little ee possible so that under thee# 
conditions re so ration and bone formation occurred 

idtmmdt 1 #^*1^^1111- Ify m iiffil fit &i if| I960 

^tint—l red rabbit tibia 1 rieidlv flood with compression 
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•x*»fttiiift§ directly across the ootootony ait* producing 
cortax to oorta* haaliag . Basso tt * fteadi it exporisout* 
it titVQ showed the swaonehynal calls undor ooopaotion km 
th* pr stance of « high tsnsloa night dlf fsrontiat* 

into ostoobiaata# whsroas undar tension* distraction, or 
low oxygon concentration thsy night differentia to into 
oartilagonous or fibrous colls* 


iligowor A oo-worfcart in mt reporting on 
dynamic compression plats raid that loaa oxpooitro woo 
required for fixing these plate# aa no external tension • 
device war required during fixation. *Ueo thoao plates 
provided good stability and more homogenous appearance of 
healing fracture sits* Hainan, achoin A sifter* U*?0) 
reported 100X union rat* in their study with tha who of 
*Ml» oowprsaaion plates in 30 patients* date o ** Cady U»ta) 
roportod idOx onion rates in primary intar nal fixation 


using A»if eonf»r«ssion plates* situ the development of 
ewig^o jip o of internal fixation* in routine oaaaa 

involving intaiiigant and co-operative patients* 
post-operative piaster immobilisation can ba dispensed 
with and sariy notion can tea inatitutod iCuese* »tJ) * 
Teipner a hast U990) whiio comparing tha uao of double 
r io t i n o versus slnule tsomorasslen elate in fosoam 

fiin (syflKDntiioii hAjiI^mb 

m n f t«< t»g l iw n # pi&tm* mi klAprtl %|jp 

^ I |||t ^ ^ ^ |f|£g| MM0K 


extensive exposure# *»er# stress riser effect mi implest# 
and miiv holes end increased operating ties* 

2.960 onward* surgeons began using ANUP (IMnwrly 
AtO*} compression equipment in clinical practice* Cam p b e ll 
Clinic and city IH f lil hospital from I960- 1970* 344 

patient* (214 sUh closed and m with open fracture) had 

990 saute diaphyseal fractures of the rediua end ulna 
which were treated by As-ir compression plates and followed 
Iron four months to nine years* overall rate of union fer 
the radius was 9? *9-4 and for the ulna 96*94# fiscal!* nt 
functional result* were also achieved* with compression 
plate fixation early active motion is possible* 

ASir compression plates therefore* provided a 
successful method for obtaining union and restoring 
optimum function after scute diaphyseal fractures of 
forearm* deni tubular plate® (D.C*P.) are types of 
compression plates* ‘These plates are semi- tubular in cross 
section end have oval holes for screws# They are useful 
in subcutaneous locations* These plates are used in 
fractures of forearm* non-union of clavicle end to fracture 
•< fibula* 

fine to there semi- tubular shape they ere better 
fixed according to contour of forearm bouse to provide 
help in the mobility of forearm bones and dm net inter Cere 
«*isa eaui rotational movements* very active neliit 1 1 1 tfivtif 
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lead te differences in long tow r«wlt«* rerly «tUft 
notion help* te pnvitit »u#ci<s Atrophy end Joint •liffma** 
Xhus# dynamic \ plates are test mo tiled 

for the fixation of fractures of f cream* 

Resides the difference# on the type of Inpiant# 
to to used* view# have differed regard ins other aspects 
of surgical treatment too* smith. 41959) in hie studies 
found that patient# in whom the internal fixation had heen 
done in lee# than one weak after injury had significantly 
higher non-union rate of 22* than those in who* it had 
been delayed for three weeks following injury* hm i 1914) 
support# Keith’s view* kariy aeration according to theta* 
further conpxcnise# the already severely effected blood 
supply to soft tissue structures surrounding these 
fracture#* koaacker and kopta 41991) found delayed 
surgery to he an important factor in obtaining primary 
mien* Hick 41964) contradicted #sdth*s view end said 
that hsiith's view regarding delayed plating ssens to he 
valid when applied to the results of ordinary plating hut 
it ha non a s less Important in case of rigid plating* 

Podge end cady 41972) » Andersen 41994* and disk 41997) 
‘favoured early internal fixation for feroesn hone 
fracture#* 

controversy also exists regarding the astro* 

periosteal or sub* periosteal first ion of plates* teoo 
smeMMUMi (Hliski. 194 it Chamltv* 1944) «^**> #*»*> * , <*a *o awdy 


£ 


5 


the plat** extr n»p«ri os teal ly * Mar am I If ill ala© 

«t*t«d that periostea* should not toe stripped to expose 
the bom* Less deneg* i» dene if the nwsel* i* dissected 
free from the f*rlo*t*wm and the plate is placed an top 
of the periosteum* beskar end white side ( 1979 ) baaed ®a 
their aim work and experiments of mmmm (I960) are In 
favour of extraper Acs teal fixation of plates* Sisk (|W) 
advocates minimal stripping of the periosteum from the 
bon* without dissecting tins muscle away from the periosteum, 
lie added that placing the plate beneath the periosteum on 
the tone should produce lass injury to the local blood 
supply • 

Views have also differed over the cole of external 
immobilisation following open reduction and internal 
fixation. *ataoo»done» 41966) favoured us* of external 
plaster immobilisation following internal fixation till 
fracture united* tim'tmxm (1961) stated that plating 
without subsequent immobilisation in plaster is a method 
to be abandoned, cowl* U9S7) die not usa poet-operative 
plaster and reported good results* cruses (1971)* mdmtrmm 
(1994) and disk ( 1997 ) prefer rad to assess each patient 
individual If based upon the patients intelligence* 
cooperatives**#* type of fracture and adequacy of fixation* 
In general* if fixation is good and patient is co-op* r stive 
and intelligent tin is not given pout-operative inmobllleatien 
bat was advised be de only light work wlthonb any lead : 


bearing till the fracture unites* ytbsrwiss* ths patient 
is fl»4i to sxereise gently (under supervision) tbs jolinc 
and muscle* of the ©peratsd limb* till skis suture* are 
removed# After that* be ie give© fleeter ismotoi lia sties 
till tii« fracture shows signs of union* 

iladdsn# asseheuer and -oggi (1994) hires pointed 
out that although cemprsssios plating lead* to sees! lent 
results in « Majority of patients* it is also associated 
with serious complications in a Minority* *ur goons 
utilising the method must toe stole and willing to treat 
turns* costliest ions* Anderson sad co~worksra (1975) 
r sported that most of the fsllurss wore due to errors in 
technique or infection* .-aider son U*t4) stated that 

before compression plating is undertaken# the surgeon must 
toe thoroughly fsmilisr with the technique# a complete 
set of equipment must toe available and rigid aseptic 
technique must be enforced on the operating room* Midafea 
and tons tot lo (1991) reported seven refractures of 32 forearm 
fractures in 23 patients following plats removal* disk 
(1997) stated that refractures are less if a rigid 
compression plats is removed after one year and the longer 
the delay* the less is the chance of refractors* lie did 
sot recommend tout in# removal of forearm u lakes in the 
svsrags patient* 


isgs (1» St) stated tfcst acnisvisg usios is of 
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tie* ihifted to achieving union with good function* in 
word* i of v* mm mnd Evera»a**ft tfr* II 910) *ohm so** in the 
treatment of fracture a of one ox tooth home a of the forearm 
mm* that union of free tux* io achieved with minimum 
f«ilrietio« of motion in forearm# of let end elbow end with 
restoration of good muacl* strength without pain* The 
merit* of any treatment regimen should be judged on thee© 
eriterie because failure to achieve any one of them will 
oomprowiac the functional re suite. 


*••»*## 





W* present clinical study 1* based on twtnty tee 
patients with closed# displaced diaphyseal fracture a of 
radios and/or nine# treated in the Department of 
orthopaedic aurgery# h»i**s* Medic si College# Jtiensi# fro** 
15th September it 99 to l*th September IttO# 

on admission detailed history retarding node# 
type and duration of injury was tehee, inquiry retarding 
Message and manipulation and thorough local and general 
examination of patient was mads, clinical assessment of 
the fractured limb was stede end the presence of any 
neuro~va*cular complication was noted. Routine enter©* 
posterior and lateral radiographic slews of the injured 
limb were taken and assessed for the displacements and 
angulations. Os tail history and clinical examination were 
recorded in Hie working proforma as follows i 

Case Ho* I HMO HO* « 

Heme of patient * 

rather *»/ Husband *e name s 

§ 

^ "HPf W 

* * 

* HP ■ .’ -i 
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ward/ Bed fie. i 
Occupation t 
Bat* of admission s 
Bate of injury i 
B*»t« of discharge * 

Mod* of injury i 


History of present illness i 

Tiff# between injury mail 

1st liecoobi ligation * 

Any previous treatment taken » 

Any associated injury i 

SxsMlnation t 

General condition 2 aiood * ressure * 

Consciousness s tailor * 

PuA»« rate i icterus i 

respiratory rota * hydjeaUen * 

-Systemic brand nation - 

Card* o- vase ui or system 
Central nervous sy stair. 

Aeflpiratory ays tan 
.tbdaaeen 

lamination - 

Wm? ,n muil tilt ifc-tsiiililt tdWL 

••nit 
#l%a 

. ' |if- *■ ■*’ * >■ ♦ if, h, i # 


I 

i 

1 

§ 

t flight / baft / Both 
uonpoiKto / oiapia* 

i l-rrtitlaisl third / 
sistal thirds 



$ Modi us / vlmm / aoth te om* 


*rt*ri*l iUmiol*) « 

i of r«9ioo«l o«jtv«# « 
iltttwd toe«l injury * 


AtlOftft 

HP- P* #wt#p 


I rupmSop 


;<«9ar, lUetMeopie 


i Albumin 


fftatmiBt 
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of onion i 

strong th * 
costing * 
Co»plic«tioi*« i 


functional R®ml t » 

Following criteria wore uaad for plating of lott) 
fcona forearm* 

• Mult with displaead fraeturaa of me aha ft of the 
radio* or ulna* 

• tr«ctun« aaaoeiatad with dislocation# taisasai *& 
fracture dislocation ano xontaggia fracture dialocatio&a* 




admiselo® on the same day# closed reduction 
n f M ftty %##& iti&d fcria lJUftte wm I ^w?obi 3L I, ## 4 

In the efcove the elbow pirn*®* of paris east* Limb was 
leapt elevated* tbi |»U«et wu •neowjra®«4 to do eetlve 
finger movement® on recovery from anaesthesia and via 
observed overnight for circulatory <mhmzm«»mnt * cheek, 
ante ro-pos te ri or and lateral radiograph* vara taken on the 
following day* if the reduction waa satisfactory* the 
conservative management wee continued* teriotfiefti 
radiograph® were taken in the vet Patient nepartmeat. 
miring this period* patient wa* taught active ahoulder and 
hand e*erci»ea. once the fracture had united clinically 
ana radiologic ally* plaster of peris immobilisation was 
discarded and active axerciaea of the immobilised joint* 
were begun* The patients ia whoa, the closed reduction 
wa* unsatisfactory or the one* in whom it was lost 
subsequently, were taken up for surgery* criteria for 
satisfactory induction were none or minimal rotation of 
the distal fragment and no over-riding or angulation of 
the fractures fragments* 

On deciding upon open reduction ana internal 
fixation* the patients were taken up for surgery as soon 
as possible* The implants to be used for surgery wore 
•elected pre*operatively* criteria for implant selection 
included, location of fracture site* fr ag m en t geom etry, 
nressnee of noominutlun end el no of the bone in c n 


33 


•a on tha atiira radiograph*. Indian 

••Mi- tubular tu.c.r* and mmI! frafcpunt aat £>•€»»•} 

for uaa with 4*9 *»♦*• ami 3*9 ***** cortical acrawa war* 
utillaad in tha praaaat study* 
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i»eat-os»erativaiy* the ©per ated Urn m mm imps 
•Uv*t«Ru on racewery tmm eaeeetheaia* the patient mm 
encouraged bo do active ting or movements* active shoulder 
movement* mm begun* usually 14 m 4» howri after surgery. 
m*»r antibiotic covet vac provided* *ntere**pesterler 
and lateral radiographic view* of the operated limb were 
taken poat-noperetively to eee the alignment of fragments 
and the position of implants* 

The duration of the asternal piaster immobilisation 
depended upon the co-*oper*ti venose of the patient* 
adequacy of fixation* amount of comminution and whether 
or act bone grafting vac done* it war usually continued 
3 week* after autura removal in co-operative pa tienta in 
whom rigid fixation had been secured, if bone grafting 
had been done* it was continued 4*6 weeks. The patient 
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patients «rt loU«M«d ap at inttmla of I owe 
to six venks* follow-up included check tiit«eo*p«its»fiffr 
and lateral radiographs of the operated llwfe add eowewent* 
la dti Joint# of the operated U«b as compared to Us joints 
of the no real opposite limb of the patient* Any comp lieation 
which occurred was noted and treated accordingly* Yoream 
and *r» atrophy In tho operated li»b wore assessed as 
compared to the normal opposite limb* The tine inttml 
between Injury and return to work was also noted* 


were followed i*e* obliteration of fracture line and 
bridging of trabeculae* 










OMplat* <n of lattmaMf 

»uSr 










**•*• W1M attar apaa 
tattattoa at Vlaa. 
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praaant study indudad twenty patients 
with 34 seats diaphyseal fractures of His radio* and 
wins which ««r* treated with aewl tubular coa^pressi m 
platss (p.c.p.) * in four patients compression plating 
was dans in ulna sad nailing wan dona in radius dun to 
highar fraetura sits of radius, fourteen patients had 
fractures of both bona a of for aacwi thrao sing la fraetura 
of radius of Ubioh two wars Gale earn! fracture dislocation 
snd ona fracture of middle of Hi aft of radius f thraa 
sihglo fraetura of ulna of which two wara ooataggla 
fraetura dislocation and ona fracturs of lowar and of 
ulna. Zn all savant ssn fraetura of ulna and twain* 
fraetura of radius wars trsatad by compression plating • 
ana patlant had JV3 month old malunitad montsggia 
fraetura dislocation and ona patlant had t month old 
non-union of fraetura of both bonaa of foraarsu In both 
of thaw lliae bona grafting was dona. ill ths patlanta 
wara sals, in ths aga group from 13 to 60 years (Tibia XX} 


(AGE IN YEARS) 

, .1 r ; f«. . 

t.F vero male shoving' vulnerability 
o this injure/ as they are hsvinq more 



rv 


1 a t i O! 
' urban . 

i ri | n r fVn ] 

/pe of i: 


ng distr ibu tion of cases by domicile . 



? cord l no to demographic profile of: Indian 
, s^ventv ~ percent in rural and thirty percent 
Fifty percent of cases from urban population 
rerent the vulnerability of urban people for this 
liurv due to their more mechanical life pattern. 









Radius Ulna Radius Ulna 


Middle V3rd Lower x /3rd 


Maximum incidence of fracture was 


. : 







Treats* at 


X«.«l 

cases 


«o# of 
plates 


Open reduction and internal 

flMAtiCIfl lUiJLXIOi t 



lm ^®i-tateuiar dynamic 
compression plates with 

4*5 wm. cortical screws* 

1 

10 

2* aoiPi tabular until f regnant 

sat dynamic compression plates 
with 3*5 mm. cortical screws. 

% 

14 

3» «*»! tubular plates for ulna 

and square nail for radius* 

5 

i 

Total 

JjQ 

at 


In four eases fracture ait* of radius was tiifiNr 
ani j) 4 n one case fracture of radiua w§f severely eop ni muted# 

ao 1 b these fivo omi iquixo nail w&& m t rode oed i ti radius 
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iammi J tLMmk m mm Miim mjmstM. ** am&am * 


tfpm of implant 


RlfI4 XaMlOQlMltO 
fixation 


2* aa mi tubular dynamic 

compraaaion platan with 6 1 

4*5 »#»* cortical acrnwa* 


2 * -ami-tubular am all fragment 
aat dynamic corepr* salon . 
platan with 3*5 
cortical serous. 


3. Sami tubular plat m for ulna 

and aq tiara nail for radius . 


Total 


14 4 


Rigid fixation was achiavnd with small fragment 
aat dynamic concrnsaion olataa »»im po m l n od fixation 

y|§ Obfe*!, t*#<S UlMlA I Mt Afliffll fIMXX UMI A£A3$ £<X WULlMI &&#Ap0 
tfl ij| €f#I W Mr# #A l #H CiA&feABO #£ fciiaufc # 


TABLE 


XI 

ration of -post-operative Plaster of Paris immobilisation . 



Most of the patients were given- plaster immobilisation 
or 4 - 6 weeks. Patients who v/ere immobilised for more than 
weeks mostly include those cases with compromised fixation 
U 3 to scrunro nailing of One bone. 
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tabu; aii 




It©. 

c«w§>li©ati oa« 

No.of 

&&&&& 

Percentage 

X* 

superficial infection 

I 

1S.0 

a. 

so op infection 

0 

*m 

3 . 

Inplant failure 

1 

5*0 

4 m 

Non-union 

X 

5*0 

5# 

neurovascular i 




- Tourniquet palsy 

2 

10*0 


- posterior lntarossaoue 

HP gy n pnX#y 

0 

. 

Co 

in adequate fixation 

» 

25*0 

m 

9 o 

RaOio-ulxiar aynorlosis 

0 

- 


rouruiquot was applied in two 9*Ut«U only 
la the koyfooiai of study. »o%i> of t*M» aooolofo* 
touraiqust palsy# o© application of toasmiwt woo 
abandon** of too thot i» lata ease*. 



Tim 

tvaaka) 


moi tubular 
plitll i£C?) 
with 4*5 w» 
cortical »cr*w* 


platc»(af« ac v) 
with 3*S mu 
cortical acrawa* 


UpPPPp 

plate for uliw 
fc oquara nail, 
for radius. 


13-16 4 

17 - 20 l 

21 - 24 

non-union 1 


• D.c.fr. » pyaaoic centra salon piato# 

•a ops. ncp • mull fr ormoin t sot dtrnmie ooonvoooloai olatoO* 


Am rags tins of union with 

• msii tubular nc# 

• ua*i tubular &f& t pcp 

• Ulnar plating ♦ 

Radial nailing 


O J§ Wt I. if illli iflTli %if iWB 

#9 IVWIiMi 

12 %f ## kn 

‘PRP uP^SwkPJP^ 

i|.i naaka 


« 







<*atl»~ Unaetis 
fact toe v factgry 


f a| l H I Sf 


s«?rd tubular plat* 
for ulna and square 
nail for radius 


total 


stall frigiMBt sot, Oymmigs contra ssion plat* 








***•§ *** •*** • *•**• 

nu«, 







£*■*»,; toMl. *f 
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ihe ■*•* legement of choice of displaced diaphyseal 
fractures of both bones of the forearm in admits ha* beta 
controversial* proponents for surgical a® wli as 
conservative management have highlighted the merits of 
their preferred method of treatment and demerit* of the 
other methods* Over th« yt«r* emphasis has shifted from 
achieving union to achieving union with good function in 
th* injured limb. **owm surgeons ilk# CttMWUr {1980), 
-armiento t Latto (1931) * prefer conservative management* 
iiiyh percentage of unsatisfactory result* by conservative 
methocis have b»«n reported by west of the surgeons {knight 
** aurwitt, 1949# Bolton 4. uuinlan, 19 S2# Burnell * Chermlap 
1964 and cruet*, 1973) • 


« ioneerlng work ha# been done in improving the 
e«t#l quality by Venable U93 1) and on the concept of 
expression fixation by Janis 41949), Venable U9S1I If 


Bey by tl9t>a) • Janie developed the first compression plftte 
for fixation of fractures of the forearm, and noted the* 


with axial compression and rigid immofei ligation* e fracture 
heals with minister, roentgenoyraphic evidence of callus 
formation* a process that he called healing "soedtire sutogeam 
or primary bone 'heeling* "k ■ ■ ■ ■ ■’ :■■■■' ' 
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Th*r« ere four areas oL osteogenic potential is 
any healing diaphyseal fracture * the periosteum# th« 

endosteum and medullary ceils# the haema tsms # and tha 
cortical fracture ends* A cow on eiawM^ttos la that 
the cortical end* undergo resorption back to a point where 

tha cortex is viable, 

ochenk a aillenegger showed in both dog* and human* 
that fracture* could unite by primary bona healing if the 
fragments were rigidly fixed with these blood supply 
distu* bed as little a# possible# and that under the** 
conditional resorption and bon# formation occurred 
alrultnr.coualy . lerren & associates showed that oateotomlsed 
t«btit tibiae rigidly fixed with compression plates could 
heal by capillaries and h aversion systems extending directly 
across the osteotomy site producing cortex t© cortex healing* 
•»nd#r son a cw -worker# UPdlj observed that with rigid 
fixation by a compression plate union occurred in medullary 
canal with no cortlleoenous or snchoadrsl phase* they also 
noticed that microscopic bone formation and bone resorption 
occurred simultaneously in the cortical ends but. without 
yroa* resorption visible on the roentgenograms* 

chernley showed that when compression was applied 
to large cancellous surface las in arthrodesis of the iHMMtf # 
extremely rapid ossification and union took plaea* I» the 
case of cortical surfaces# however# ha stated that enceiaaimd 
compression may lead to lysis of bone* This vise was shared 




c(urtil«9«)9M or fibrous tissue emit* 


.mder son believe that the major advantages of the 
,%uu technique atm «* follows i 41) Compression increase# 
the rAs»i.o*ty oi fracture stabilisation by impacting the 
bone ends, Ux) the space .between the fragments that mm* 
be bridged by new Ivan i» narrowed, * 4111) the deeel ©pint 
blood supply is protected by the rigid fixation* They found 
that in adults the Mir corpressian plate is • successful 
method for obtaining union of acute displaced diaphyseal 
fractures of tn# foresee and for restoring the best possible 
function of the extremity • with the compression early active 
eotion is possible# thus helping to prevent ousels atrophy 
and joint stillness. 


the better quality of implants together with 


in addition, the aval lability of aseptic technics* in m§mm 
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operation theatres have wade •antic** procedure safe* 
iri vA «** o* ***»»«# open reduction and inter®** ilmtim ha* 

Increasingly bttn th* treatment of choice of moat of tn# 
surgeons. 

fn® present study on cioatd displaced diaphyseal 
tractor** ot tooth tones of the forearm in adults consist of 
twenty patient* « Moot of the patient* belong to «q« group 
21 * 30 year* (40*) (fable il) . The re an age of the patient* 
was 2*1*25 year*. ill the patient* were male. This was 
perhap# due to the wore vigorous life style of the younger 
groups, particularly the eialea* Burwell * Char a lay 
UjM> 4> have reported, acx of the patient did not affect the 
tiwm taken for union or the union rate* 

lit ty percent ease* war# ur toan and fifty percent 
»«r« rural (fable ill) not in accordance with demographic 
profile of India, according to which ratio should toe 30 » 7tt* 
ihis can La due to more dynamic mode of life in urban 
population so wore exposure to injury. 

I he level of fracture was mostly in up per 7 3 rd 
for radius ill. 144 and middle ylrd for ulna (73 • SO 3} 

(fable vi) . ,1 though different surgeon* have pointed out 

different level* of radius and ulna toeing prone to bmi«wkMi 
in the present aerie*, following rigid internal fixation ' 
the union rate was not found to 'tot different for different 
levels oi fractures* 
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&S percent of the cams if him V) • Those# with involvement 
of non -dormant limb were found to return to daily activities 
-such earlier than one* with injury of dominant lisib# 


l»m a disk, 1997) # 


surgeon* h*e« also reported unsatisfactory result* with 
conservative management with few exception* like svmm C194i)« 
-armiento a Lett* U9S1) and cone 11 y (1991) 'have reported 
good result* with early functional tracing# satisfactory 
initial reduction# a pre-condition to obtaining good results 
with functional bracing la not possible in east of the 
displaced fractures of forearm bones In adults# The 
technique of functional bracing is also not easy* 


i cl lowing one unsatisfactory attempt st closed 
reduction under anaesthesia# patients were treated by open 
reduction and internal fixation in this study# in seet ef 
the patients US 4 open reduction ana internal fixation *aa 
gene w&tAAn three weeks of injury CTSfele Ik) • surgery 
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<t clayed in 3 piUintii out of thaae three, two wore eld 
«*••** on « *Vi month old nel^united fRoat*g«l« fraetwr* 
dislocation and «*n©tner was $ month old non-union of both 
boo** ©f forearm, third had punctured wound ever 

fracture site which took four weak » to heel props rly. 

contwaraiii txitt regarding tht merit of delaying 
internal fixation follow in® injury* The concept that 
delayed internal fixation pro*** tea union received •export 
from mith U#58) , charnley 4 iiuiady U»4l> , hem Uf€4) 
and koa acker and kepta (igSi)* on the other hand* other 
surgeon* have pointed out that delay in open reduction and 
intern*! fixation 1* ieaa important if fixation is riftld 
4 Mick* # iv6i; oierud a ..anckwardt, Lillixatrom* 1919) * 
iyritia a co-workers iitd3-S4) have observed that in 
fracture* fixed rigidly time of operation did not have 
statistically significant effect on healing process* In the 
present study, where rigid fixation was used, the union veto 
of fractures was not found to vary mm h. 

rhe implants used for fixation included semi tubular 
plates iuCk) tor use with 4*5 w*m* cortical screws* $mwtk~ 
tubular plates lit*, Ow») for use with 3*5 »*»* cortical 
screws to fix the fracture* m five petients fracture aite 
for radius was higher up# so square nail for radius said 
compression plates for ulna with 4*5 m*»* cortical serene 
were used liable 4 * bain® *wlir recormetxled techniques- and 
instrumentation, rigid fixation could be obtained in id W*> 
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*«t of twenty f»«*«x»» (table X) . Hein * Mtlfftr U*«3) 
otnted ttint fissure fractures may occur when 4.5 «•*» 
•**•** are «Ml, especially in slender bow*, this problem 
mm tee overeoo* tey using ar«* PCP with 1»| *»*• sortie si 
serous* hodden e co-worfc»rs (1993-94) fooi that st the 
nensat the implant of choice for internal fixation of 
f areas* teonos is ass. ocr with )*$ *•»* eorticsl serous, 
in the present study, it was found that townie eiiy it ess 
ouch easier to fix the slender bones with JF#. to* using 

3.5 »•»* cortical screws then with standard DCS using 

4.5 rum. cortical screws. Also* the exposure required tree 
less, thus decreasing the amount of dissection required and 
operating tins. 

in the present study* the pistes were applied 
sub-periosteal. iy with minimal stripping of poriostossu 
-ish UPS?) has recommended the earns although Anderson 
U9d4) expressed that pistes should be applied extra* 
periosteal ly. Since there was no case of delayed union 
or non-union, in this study except due to implant failure* 
it is possible that sub-periosteal fixation does not affect 
the union rate. 

Anight * Purvis (1949) had stated that is closing 
fe-itdfe tgftimd %y> ^auld to# snyoXv YluUi 

concept has changed since then* .of«r«oa (ltd*) repotted 
1 eases of volteoons*s ischaemic contracture in patients 



in who* deep fascia had been sutured* 
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f «*ci« is not neMadttf (Sisk# iff?) * In the present 
study* loess closure of deep fascia ess dose# heaping is 
*i«w seen if there is superficial infection in say esse or 
fee stitches gaps, without closing deep fsseis* piste sill 
be exposed particularly in case of wins which is sub* 
cutaneous* Proper list elevation and set! we finger 
exercises were encouraged post-ope r ati wely • Since none of 
the operated patients in this aeries developed any eowpartMOSk 
ayndroee, it can be said loose closure of deep fascia will 
not harp if there is proper postoperative elevation of 
iipfe is ensured* 

In previous studies* there has been no Mention 
oi any universally accepted criteria for aupplenantaty 
tone grafting* in thin study* supplementary autogenous 
cancellous bona chips taken from the patients iliac crest 
were used for grafting in 3 patients* two ware old case 
and one patient had significant amount of acowtiautloa end 
operation was also delayed due to time taken for healing 
of punctured wounds present over fracture site* the bo o n 
grafting did not affect the tine taken for union of fracture • 
Anderson and co-workers U*?S) stated that no significant 
difference was found in rata of union of fractures fined 
with or without bone grafting* 

There have bean varying views regarding post- 
operative plaster iesiobills ation « wetaoa doses I if St) * 
cove ilftf) and D* barer. (196?) racowoended use of plaster 



DU 


ixtUUMUw tin .1 8 m of union of fmotaw. could bo 
noon rodielojicoily . couio U»$7) no« Kinks (M«U on «hn 
otno. i»no ooioon mod uo.t-oj.muoo pio.Ur 
la Uia praaant atudy* poet-oper ati va external 
1m»HUi«Uos depend#* upon criteria ueed fey cruoae (ItW# 
AnUereon U»M) and **iak 41887) . yt» («et»r« taken into 
c onaid •x’ ati on included oe**Qpeta tl ftBum and 

intelligence, «m>uni of cmrnmUm, adequacy of fixatie* 
and whetmr or not eupplenentary bone grtltlny ha# toon ooao, 
aa*«a on thie, one patient 45k) wee not given any external 
iemofeiiiaation following etfteh removal. two patient* wore 


given piaatar iinwoteilieetion up to 4 week* U©*) * sj tVW 



*"~"** a *** •«***•* fey aargent 4 feipaar U»*»> 
and hrace 4 fewer «mm dr (i 900). the patient, m the preoent 
aerie a ala# feeae fitted free comfort end convenience of 
absence of enter***! fleeter ianofeUlactioo for longer period 
*** could por fore every day taak which did not involve load 
bearing or oiseeooivn atreaa on the operated l t i Nfe« me 
oariy roto«n to work in « m* of oatienta with 
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employment in 1*»» t hm * weeks ifnr injury. Ten out of 

twenty iM® did *> within 8 • 12 weeks of injury* too 
110^,1 in who* fixation wan not rigid rot*** to work in 
12 * 1* woo** of injury* in both of thorn square nailing 
woo don* for rodlno and compression plating for mine* Ittur 
C20^4> patient a could roturn to work only of tor 1* wooko of 
injury « two of these patients developed toumiqint palsy 
post-op* rati vely and one patient in who* thoro wao ox tonal wo 
comminution ond square nailing was don* for radius developed 
non-union of radius and anothor patient was in who* square 
nailing was don* for radius and compreseAon plating for 
ulna# la ter on plat* bond and rosultod in mai-unlon 
4Tafcl« A m . 

different surgoons hev* given varying tins of 
union of fractures. Knight a rurvle 119492 reported union 
tliPos of 4.5 to -5 months in both boaos forearm fractures 
treated by opan rtdecUon and internal fixation* whoso ao 
/♦ndaroon and co-workers U#7») reported union tinoo of 
7*4 woaka for radius of 7.1 weeks for ulna, m the pro son t 
study* the tin* required for union varies with different 
types of implants used. tin an average It was found to bo 
14*1 wooko with semi tubular plates (BCP) , 12 weeks with «?S# 
U»* end 14*5 weeks with square noil for radius end 
oewpraasion plot* for ulna (Table kill) . 

kvor ego time required for union woo 14*31 w ee ks . 

ttii nainirii id im utittii I id'tfl anfc #§.' fiaii iitriy 


bk: 


***** Mil) » In om patient, with si trace comminution 



* 2© othtr pfttttni with 

tufci jler plating it©© &»©• with 


The non-union rate* reports* by otter surgeons 
following open reduction and internal fixation with 
cowp re salon plat** wary via, Sargent 4 Teipner U9«l> 
ijQd?* t Cody U972) 0% in cases in who© primary interns! 
fixation had been done in their series with 2 out of 29 
delayed union*. Bmkmm 4 ©o-worket* U»70) «l*o had 0% 


non-union rates. Anderson and co-worker * U*7S) repor ted 
union rates of 97.9*4 for radius *nd 96*3% for ulna. They 


also stated that moot of the failure* were due to orrore 


in •urgicul technique or poor implant quality 


several post -operative complication* were eleo 
encountered be aide* implant failure* and non-union 
Viable 411) « Superficial stitch Infection occurred in 
three patient s US# * All tee three patient* with 
superficial infection were dressed alternate day with 
sterile dry bend eg « and infection subsided in one week 







infection ra te was *o* in this aeries* in all the 
thr#« patients vita superficial infection, union occurred 
normally -no At did not affoet the flnnl out cm. Different 
infection rot*# reported toy different eurpeone or* 0*490 4 
c#4y UI7a) - 5* IX# >*ns!er#on 4 co-worker e 11975) * 2*9*# 
or ace 4 ivor«mmn dr, 4X940) - 3.1# and Hodden and eo- 
worker* 41943*44) * 5.4*. All thooo studies included 
potion t# with compound fracture® in whom primary open 
reduc tion and intern-1 fixation ha# been don*. AiHtraoi) 

-no ao-worker# 41975) reported that moot of the inf action# 
m tnelr series occurred in patient# with cleeed fracture** 
rerren 41979) in hi# experimental work showed that ten# 
union e;*n tm achieves in tn# presence of maintained 
infection with staphylococcus aureus a ad reported union 
in Id out of 19 such cases in sheep tltoia* 

neurovascular coeducation# which occurred 
included tourniquet pal#:/ in two Initial patient#, ami 
patient was 19 year old boy of tooth bone# forearm tractor*? 

In whom tourniquet was applied for one hour and thirty 
minute*, another patient was 55 year old ami# with Galeassi 
fracture dislocation? in whom tourniquet was applied simply 
for one Hour, since the pneumatic tourniquet wa# not 
ini latol# • it wa# pro feebly due to inadequate pc*#*ur* 
alooqvith mote time in first patient and atherosclerotic 
eoooei* in wether patient. All the three serves 1-e* 
a* clan, ulnar and radial were Involved* *eth the patient* ■ 
recover*# completely after fertile massage, •** afeout i f i cht 


V 'X 




ma by Hadden & c©-w©rJi.er® U»i3-#*} # Hadden end co- 

worker# U9S3-84) reported «i9Bific«llr less |d#t-op«r«tiwe 
n*tv« 1m mi on# with the use of srt« set with 3*S eartiooi 

screw* an compared to standard DCt with 4*5 «»*p* cortical 

screws* 



MM 

HMMWi 

■MHHB 


IfliH 


«adio-ulnar synostosis did not occurred in any 


patient in tins series* Hodden * co-worker* it§Sl-i§) hove 


union rote of S«4i in their study* they hove pointed out 
thet cross-union rote is significantly lees with the wee •* 


ore* yew with 3.5 •*»# cortical screw# ee coopered to 
stenderd yew with 4*5 screws* Aider so* end eo«wi 

l •> 4 1 /h 

reported redio-ulaar eynoetosis rote of t«tX i» their 
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** 4as om f mm the d»©w* discussion, ©on^licetioda 
in ©pan reduction asd Internal fixation war ion® to eerleo# 

functional impairment. fishes: a Hmto—n 11978) in a **udf 
an compression fixation of long bone fractures hswe point*# 
out that the surgeon using these method* should Is* well 


▼ereeci with them in order to hew* less complication* end 
should be able to deal with the complications arising out *€ 

such treatment. 

there ere m any reports on the- result* of treatment 
«f displaced diaphyseal fracture* of the foreerw in adult e. 
Different eethods hare been employed to treat these frsctuf*** 
The result* reported in different retrospective atudiee as* 




66 


difficult to and compara faecmst of tneoelioUibl* 

nrldtlti such as proportion* of acute fractures* delayed 
union* and non-union*# the location and typ* of fractnrae# 
number of op«n and closed injur iee and the extent of 
associated soft tissue and other injuries* The criteria 
used to evaluate the result* differ so ouch that coop arisen 
are virtually impossible. ifct functional results are 
difficult to compare with those in other series in th* 
at senes of a standardised rating system for function of the 
upper extremity . 

two main reasons for performing open reduction 
and internal fixation in displaced diaphyseal fractures 
of both bones of forearm in adults are to achieve union 
and good function. Union and functions were therefore 
used as critsria to analyse results in the present study# 
based on the criteria used toy Anders©** and co-worker# 4i9?f) 
(Table 1) . 

functional results were excellent or satisfactory 
in 14 out of 20 470*) of patients in whom open re due tide 
end internal fixation had been dune 4 Table aV) • three 
patients with inadequate fixation took long period- to 
mobilise bsd unsatisfactory results, two patients who 
developed tourniquet palsy and one in idiom implant failure 
led to non-uni or. of radius were considered ae failure of 
traatsmnt. 

■■■-. . . . . v .. •. r \ : 
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Function*! result* in different series have boon 
reported using criteria which very considerably * Accept*!* 
result# reported have teen m% by aurwell & Chsrnlsy Uf«4lf 
7#.4 by bodge * Cody i 1971) * by <*»nd arson i. co-worker# 

U975) 3 90% by Grace * tvsremenn Jr. U999) and 90 k ky 

Hadden «• co-workers C 1991-91) . 

The rols of supervised physiotherapy is of 
immense help to ths patient in early recovery of good 
rang* of motion in joints of the operated limb and good 

ousel* strength. 

extensive experimental works of perren and 

co -workers u*69) • Paavo ialnea ate co-workece < 1979) and 
aigower and ~»pl«gel { 1979) on ths concspt of rigid 
internal fixation of fractures with early mobilisation 
of injured extremity have helped in shifting the trend 
towards open reduction and rigid internal fixation of 
fractures. Setter techniques of anaesthesia# strictly 
aseptic operating environments end instruments# tetter 
implant quality and instrumentation for internal fixation 
and atraumatic techniques of surgery have led to low rates 
of complications and tetter functional results in fractures 
treated by open reductions and rigid internal fixation. 

Although ths present study has too snail numbs* of 
patients compered to the earlier mentioned studios* to ne b s 
statistical comparisons* it has clearly shown that most 
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«•••• of di«pl«e«f diaphyseal tract ure# of both toMt of 
the forearm in adult# have to he taken up for early open 

reduction and internal fixation. 

Excellent Junctional reaelte eaaoeiated with * 
high MBiie rate, were pee alkie# in the present a tody 
doe to availability of recommended manual and adequate 
inatrume nt ation, strict adherence' to the modern technique# 
of compreaaion o#teo«ynthe#i# and gentle tieeue handing 
under aseptic operating condition#. 
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C€M€HU2ii.£QltS 

mmSmmSmmmmmi Si 


Atm* ting the mmIIi in tfa* piMBt sseles* 

1% A# ttil mmt* ttbul«r Cacti plates patmMmm rigid 

internal fixation and «iv« excellent functional ttntlti 

4t* to 


Although tit* total VMHdMMr «t patients treated were 
inedequate fee »tiU«Ue«Ur significant conclusion, tfcs 
result* are in «9n«iMit with seveesl mb** studies 
(NaimaKi 4 ee-woelcara* lt9»i Grace 4 ever ansae #x* I §•»« 


Hadden 4 ca -wtkw « afetefe eteesfy p*e**« tint 

stfeantages of early ep**» reduction and internal fixation 



It is difficult to achieve satisfactory reduction in 
closed# displaced# diaphyseal fractures of mm fefoom 

€ m isiifltt f %■ lit 

Jbflft Wrnmmmm # 


The lsDltatt no ail ioc luded aim 1 frai tint ar <jacs l 

oi tli 4.S «•». cortical semis# «r* acts with left •*«# 
cortical screws* inae si nailinQ fee ladltu la oieooe 
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4* Square nailing of radius with compression plittif of 

***** provide* inadequate fixation and tftould not he used 
•a it abolish** the advantage* of compression plating. 

ft« Average tint tehee for ralra wee 14.11 naan*, 

4* Tourniquet woe aft? lied in two patient*, hotli of tfewit 
4«volOfO« tomiifDit palsy. Later on application of 
tourniquet nos • topped. 

wt ooneluded tourniquet should not ho applied 
for forooxv plating «a b lo tt i ng la not t oo mc tu 

t. sarly ©pen reliction rad internal fixation wee found 
to proviso excellent fractional result a in went of th* 

eanee. 

S* pntlnnte in whom early open reduction and internal 
fixation woe font ram 4hla to rotorn to gainful 
ooolorrant earlier. 

t* toftf ranoral of external InnoblUestlon following 
lifli Internal fixation, waa poeoible in neat of the 

19# COTIT9C9 COloM^OUUL 42*4 9JC9M^99# 

maw am rat wore regained in moot of the pat lento. 


•oooooe 
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